ABSTRACT L-Canavanine, the gunidinooxy structural analog of L-arginine, is an important nonprotein amino acid of many In plants with nitrogen storage a major proported role. L-(GwaidiaojW-"'Cjcanavanine, 114q urea, and I"Nlurea were injected separately into the fleshy, green cotyledons of 9-day old jack bean plants, Canaaalia There is considerable inferential evidence that the nonprotein amino acid L-canavanine (2-amino4-guanidinooxybutyric acid) serves as an important nitrogen-storing metabolite for many of the leguminous seeds in which it occurs (1, 6). While a principal raison d'tre for canavanine is that of a nitrogen-storing metabolite, data bearing on its utilization and transport from the aging cotyledons to the developing seedling are lacking completely.
ledons of 9-day old jack bean plants, Canaaalia eauiformis (L.) DC.
I~eguminosnel. There was significant transport of canavanine from the cotyledons to the aboveground portions of the plant, but not to the roots. Within 1.5 hours of isotope aistraton, the reining labeled cansvanine was divided equally between the cotyledons and the aboveground portions of the plant. During the 48-hour postinjection period, the contribution of L[Iuidixooxy-"Tlcanavanine to the total carbonn of the cotyledons decreased rapidly while it increased in the aboveground portions of the plant.
I'4qUrea is degraded very rapidly-, only 4 .4% of the initial dose remained after 1.5 hours. Urea is catabolized so effectively within the cotyledons that not even 2% of the administered urea can be detected in tissues outside of these storage organs. I"5NiUrea supplied to the developing coytledons leads torapid "N incorporation into the amino nitrogen of glutamic acid and/or glutamine (28% "N abundance after 3 hours). Other amino acids are labeled but less heavily. The data are consistent with the proported role for L-canavanine of nitrogen storage within the developing cotyledons and cotyledonary canavanine is transported very effectively to the aboveground portions of the plant. It is not yet clear how efficiently this transported canavanine supports the nitrogen metabolism of the developing plant.
There is considerable inferential evidence that the nonprotein amino acid L-canavanine (2-amino4-guanidinooxybutyric acid) serves as an important nitrogen-storing metabolite for many of the leguminous seeds in which it occurs (1, 6) . While a principal raison d'tre for canavanine is that of a nitrogen-storing metabolite, data bearing on its utilization and transport from the aging cotyledons to the developing seedling are lacking completely.
To The plants were fed at approximately 0900 on a sunny summer day in which the temperature reached a maximum of37C; night temperature minimum was 22C. All treatments were replicated four times and the appropriate parts from each ofthe four plants were pooled into a single sample and stored at -60'C. Conditions for the growth of the plants prior to radioisotope administration were described previously (7) . Preparation of the Plant Extract. Frozen plant materials, representing a single sample, were cut into small pieces and ground for 3 min at full power with a Sorvall Omni-mixer using 50% aqueous ethanol containing 0.2 N H2SO4. The plant homogenate was clarified by centrifugation at 15,000g for 13 min; the supernatant solution was freed of floating debris by filtration through Whatman 541 paper. The plant extract was adjusted to pH 3.9 and stored at -60'C.
Prior to radioactive canavanine assay, a sample of the plant extract was placed on a 20 x 40 mm column of (NIV+). The column was developed with 50 mm ammonia.
Ammonia was removed by rotary evaporation in vacuo at 30C. Precautions for minimizing the loss ofcanavanine by cyclization to deaminocanavanine have been described (7) . Enzymic analyses of labeled urea-containing samples were conducted directly on the plant extracts.
Assay of L[GWnidinooxylCJCanavanine and ['4qUrea .
Analysis of the L-[guanidinooxyj-'C]canavanine content of the plant extract was achieved by successive enzymic hydrolysis involving arginase (EC 3.5.3.1) and urease (EC 3.5.1.5). These enzymes mediate the hydrolyses of the labeled L-canavanine to canaline and ['4C]urea and the conversion of the latter compound to ammonia and '4CO2 (3, 4, 10) . The radioactive CO2 was trapped in hydroxide of hyamine and quantitated by liquid scintillation spectroscopy. This procedure is noteworthy since a stoichiometric release of "'CO2, from labeled material known to be free of arginine, in a reaction that is arginase-and ureasedependent, establishes unequivocally that the radioactivity emanated from canavanine.
The canavanine-containing sample was dissolved in 100 mm Tricine buffer at pH 7.3 (containing 2 mm freshly added MnCl2) and 100 1A placed into a vessel designed for the microradiometric assay of L-[guanidinooxy-"C]canavanine. The apparatus has been fully described elsewhere (8) . The (Table III) . Glutamic acid and/or glutamine and alanine are the primary recipients of canavanine's nitrogen. Urea is hydrolyzed so efficiently by the cotyledons that little urea is transported to the AGP of the plant; this is reflected in the absence of '5N-labeled amino acids in these tissues.
DISCUSSION
In contrast to urea, appreciable canavanine is transported from the cotyledons. The leafcontains appreciable arginase and urease; in fact, it is the source of these enzymes in the synthesis of Lcanaline from L-canavanine (5) . Canavanine transported to the leaf should be converted efficiently to L-canaline, C02, and ammonia. Yet, the 
